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The effects of specific testing procedures on 
learning were studied, using the chunking method of teaching and 
studying, which involves the learning of small units cf information. 
Tho size of the unit is rel?*ed to the student's cognitive processing 
capacity (CPO— the amount of materia 1. recalled after a brief 
exposure. Subjects were undergraduate students categorized as high, 
medium, or low in CPC. The students were taught the chunking method 
and then used it to study a textbook chapter. Subjects were offered 
an end -of- chapter mastery test which might help to improve their 
final grades; they also had the option of repeating this test if 
their initial scores were unsatisfactory. Three months later, a test 
was adminsitered which contained items taken from the end-of-unit 
test, items from the retes*, ?»nd new items. Mastery tests and unit 
retests led to improved scores by ^2^ and 67^, respete^ively. Most who 
retook the tests were low CPC ^students, and 'f3% of them impi'oved 
their letter orades, Lonq-terip beneficial effects were evident; the 
initial difference between t)^ose whc repeated the test and those who 
did not was elimina"**ed on r. •♦•hree-month delayed test. (Author/GDC) 
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Abstract 

The Indlvltlual contributions made to the coHuitive processing 
capacity (Cl'C) method of teachini; and studying by criterion 
testa and unit retests were Invest j Kated . The results showed 
that criterion testa and unit retests could lead to Improved 
student performances by 32% and 67%. respectively. The majority 
of those who retook the tests were low CPC students, and 73X of 
them improved their letter grades. Long-term beneficial effects 
were evident In that the initially significant difference be- 
tween those who did retake the test and those who did not wa« 
eliminated on a 3-monwb delayed test. 
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Chunking Method ul Teach InK and Studyini'. (Ill): Test Effects 

lames M. Furukawa 
Nancy Cohen 
Towson State University 
Statement of the problem 

The chunking method of teaching and studying requires 
students to learn information in quantities that do not exceed 
their cognitive processing capacities (CPC) (Furukawa, Cohftft, 
Sumpter, & Hirsh, Note 1; Furukawa, Cohen, & Sumpter, Note 2). 
As measured by Furukawa's (1977) test, CPC refers to one's 
capacity to recall information after a single, brief exposure 
to the materials. The student is also required to chunk the 
infortdation under a nexus (concept or principle) located at the 
next higher level on the hierarchical structure of knowledge. 

Two earlier experiments supported the use of the chunking 
method of teaching and studying. The first experiment involved 
conditionally-accepted students, with Scholastic Aptitude Test, 
verbal, scores of 350 or less and low CPC. The students were 
taught to use the method through a chvnking programmed instruc- 
tion booklet (Furukawa, 1978). The principles were then incor- 
porated into the structure of an undergraduate general psychology 
course. The students studied individual chapters of an intro- 
ductory psychology text by using a chunking study outline (CSO) 
provided by the Instructor and then took a criterion test. An 
end-of-unit teat was administered after every third chapter. 
Students had the option of retaking the test once, with the pro- 
vision that the grade of the second test was to be their grade 
for that unit. The application of the chunkiu« method by both 
instructors and conditionally-accepted students resultrd in an 



iK?'. t«» '^Ot aifosi;* iwo scp.ir.itc classes. 

,X ......ul c.x,>.rh»..H J«o,,st...ca U,al th. use ... Ih. ..hott 

w... mure .,.,>.lu..vc to .....cUv.- U.a,«u,« tUau . h« lo„« ver- 

Hl.u (Furukuwa ct al. Not. The rationale advanced were a. 

...Uows: la) n,e U.„8er oatUnes may have provided too nuch 

.,..«i.>u an overload ot the student's CPC ; (b) the 
information, lauslnn an ovetioau 

quantity o£ Information also may have Impeded chunking, as the 
relationships among the various concepts and principles were 
obscured: (c) the avalUbil.ty of the information may have led 
to its reading or recognition instead of rehearsal through re- 
call of the concepts and their definitions. This same experi- 
ment yielded data showing that the chunking method led to an 
overall recall percentage of 85X of original learning after 
three months. With the elimination of questions on problem 
solving, a skill not normally taught In an Introductory course, 
the retention rate of discriminations, concepts, and principles 
(Oagne. 1965) was 95%. Nevertheless there was some Indication 
that the low CPC students may be handicapped In contrast to the 
high CPCatudents on the delayed posttest. 

TO summarize, the previous 1 avestigatlons began with a broad 
question as to whether the chunking method of teaching and study- 
,.,g is effective and followed that question with more specific 
ones on outlines and retention rates. 

The present study Is an attempt to Investigate the contri- 
butions made by specific testing procedures to the chunking 
,„„U,od o. teaching and studying. Specifically, the questions 
asked in the present study were as follows: 
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1. u.) the li.»pt c-r tiitv-riuii tobl.s U-ud to measurable 

d It t ervucvt. In pc i i i» imanccii on i he cnd-ot-unit tc«l& ^:iven alter 
ttwry throe chapters? 

2. Do retests lead to l.l«her test gtades and to increased 

long- term retention? 

3. Do the high Cl»C students surpass the test performances 

ot the low CFC students? 
Subjects 

One hundred and eighty-one students in a class of Intro- 
ductory psychology participated in the study. Due to withdrawals 
from class, absences, and other specific reasons to be consid- 
ered later, not all of the students are included in all of the 
data discusaed. The mean CPC score of the class was 5.79, with 
a standard deviation of 2.07. Based on these statistics, the 
high CPC designation was given to t^tudents with a CPC of >.8.00 
and low to those with a score of <A.OO. The medium CPC scores 
were 5, 6, and 7. These divisions resulted in 29 students being 
categorized as high, 50 as low and 102 as medium CPC students. 
Procedure 

At the beginning of the course, the students took a CPC 
test and then mastered the principles of the method through use 
of a programmed instructional booklet, ^he Successful Student : 
S tudy SkJUU (Furukawa, 1978). Next, they learned a chapter of 
the introductory psychology text (Morris, 197"/) by applying the 
chunking method. To facilitate application, a CSC was provided 
tor e.»<h chapter. Also a student assistant instructor (a senior 
or graduate student) was available to each group of 1 ')-20 students 
Third, the students were given the option ot taking a criterion 
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t...t .o„s.stl«s o> :o ,»unl,.U-.UoI.. .."-tl-- studying 
the coutunts ot u ehapler. As au inducement Lo take the cri- 
terion test, the sludenLs were told that a ^rade o£ A or B (85X 
or 7«, respectively, ot the test Items answered correctly) 
would lead to the award of one-third of a point. If at least 
two-thirds of a point was obtained over the three criterion 
tests, then an extra point would be added on to the test score 
obtained on the end-of-unlt test covering these same three 
chapters. The students were also told that the extra point 
would probably mean a higher letter grade for 20 to 30X of the 
class and was, therefore. « worthwhile effort. the criterion 
test would also give the students an indication of their end- 
of-unlt test scores; that Is. an A or B on the criterion test 
would probably mean that they would get an A or B on the end- 
of-unlt test. An unmeasured aspect, of course, was the higher 
grades achieved on the end-of-unlt test as a result of the 
effort expended in passing the criterion test. If the student, 
failed to get an A or B on the criterion t^st, an analysis of 
errors was made and further study of weak areas encouraged. 

tor all of the end-of-unlt tests (40 multiple-choice 
questions) except the last one. the students were given the 
option of retaking the test if they did not obtain . grade of A. 
If this option was exercised, the grade for the unit was based 
o„ the second test, be K higher or lower than the original 
test score. The students wer, always given a minimum of two 
day. to prepare tor the retests. For the purpose of allowing 
retests. several alternate forms of the tests were prepared. 

A 12-Ue» multiple-choice test covering the materials on 
the tlc.t unit was administered alter approximately three month. 
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had elapsed slate the etui-of-unit test. The Icsi items were 
evenly divided iutu questions which were oi. the iaitial test, 
questions which were only on the retest. and questions which 
were on neither ot the previous two tests. 
Resu I ta 

The data are presented in the same order in which the ques- 
tions were asked earlier; namely, questions on criterion tests, 
retests. and CPC. The analyses of criterion tents and rctests 
were limited to the first of the introductory psychology tests ^ 
because the immediate posttest (IPT) versus delayed posttest j 
<DPT) comparison was based on the firsi test. 

Criterion tests appeared to be beneficial in raising t«8t 
grades. That is. the addition or the single point to the first W 
end-of-unit test score increased the letter grades of 13X of 
the students. Furthermore. 19% of those students who did pot 
complete the required number of criterion tests could have 
raised their letter grades by taking the tests. 

The retest for the first end-cf-unit test was t- ken by 46 
students. A significant number (31 orx67%) of them attained a 
higher letter grade while n3 one experienced a drop in letter 
grade. \^ (1) - A. 88. £ 1 .05. The means and standard deviations 
for the original and retest scores were 24.15. 5.51 and 28.22. 

5.44. respectively. 

The retention rate over a period of approximately three 
months was evaluated by a 2 X 2 factorial design. The original 
plan was to determine whether there would be any differences 
among the thr^e types of test questions; namely, the questions 
which were on the original test, the questions which were on 
the retest but not on the original, and new questions which 
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appcureU on neither of the two earlier testa. However, no 
s iKnit' leant dlfterences were found between the te»t and retest 
jjroupn un ihcj»c questions. Therefore, the analysis of variance 
was conducted uu the posttestb (IPT and UPT) collapsed across 
all types ul test questions for the no-retest and retest group* 
(see Table I). 



Insert Table 1 about here 

The analysis showed no significant difference between no- 
retest and retest groups, but there was a significant difference 
between IPT and DPT, In favor of the former, F (1, 32) - 32.45, 
£ < .001. There was a significant interaction, F (1, 32) ■ 
6.92, £ < .025. The source of the interaction was a signili- 
cant difference, F (1, 32) - 8.45, £ < .01, on the IPT between 
the no-retest and retest groups favoring the former but no 
significant difference on the DPT. A separate analysis showed 
a pretest to DPT gain of 88,Z. 

As for the third question on differences in performances 
between high and low CPC students, a significantly larger per- 
centage (90%) of high CPC students as compared to 71Z of the 
low CPC students completed two or three criterion tests, x2 (I) 
• 7.42, £ < .01. Furthermore, more than twice as many A's and 
B's were obtained by the high CPC students with about a fourth 
less D's and F*s on the first test. Consequently, a signifi- 
cantly larger proportion of the low instead of the high CPC 
students retook the test (31% of 49 vs. 17% of 29), x2 (1) - 
4.08, £ < .05. Of the 5 high CPC students who retook the test, 
box Increased their letter grades and of the 15 low CPC students 



who rwtuok the tcttt» 7n Increase*! thc-ir Utter grad««. Be- 
• cautti* of thtj biuall uuwbtr of IiIkU CPC «tuUcnLs retaKing the 
test, no 8tati».tlcai compariaons were made. Nevertheless, the 
difference between the means of the two ft-oups decreased some- 
what from 7 to 5.53 from test to retest. The correlations 
between CPC scores and test scores were .37 and .40 on the pest 
and retest, respectively, both coefficients being significant 
at the .001 level, with a df, of 76.. 

The foregoing finding* led to a post hoc analysis of final 
grades received by the class. The final grade, assigned by 
averaging letter grades across five teats, showed the percen- 
tage distribution given in Table 2. Note that 93X of the high 



Insert Table 2 about here 

CPC students and 86X of the low CPC students successfully passed 
the course, with grades of C or higher. This difference in 
success rates was not significant. 
Conclusions 

Chapter criterion tests appear to have a direct effect on 

r 

letter grades under the conditions specified here, where one 
point can be added to end-of-unlt test scores. That Is, 13X 
of the students Increased their letter grades by achieving the 
additional point. What Is not apparent from these percentages, 
of course. Is the degree of achievement attained because of the 
effort made, in reviewing for and after the criterion tests. By 
analogy. If we consider the evidence of the value of the retests 
found on the IPT, DPT. and no retest, retest analysis, studying 
for thk criterion tests seems to be recommended. As «hown, on 
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th« original tutit there Is a slguy loant diffcittuoc between 
the two groups (those who took only the original tost and 
thoae who retook the tlrst test), favoring the group that did „ 
not retake the test. However, there is uo significant differ- 
ence between the two groups on the DPT after the intervention 
of the atudy for t*ie retest. 

The rete«t« also appear to be a beneficial part of the 
chunking method of teaching and studying. Of the 46 students 
who retook the test, 31 or 67X improved their letter grades. 
Since a larger proportion of low instead of high CPC students 
retook the test, the option of retaking testa is certainly to 
the advantage of the former. This advantage becomes doubly 
important when the retention rates are examined. The results 
indicate that retaking the teits increases long-term retention 
of the information so that the. significant difference that 
exiated on the original test is eliminated. In fact, the mean 
of the atudents who retook the test is slightly higher on the 
DPT. And a pretest-poattes t comparison shows an 88% increase 
in knowledge across til students. 

Clearly the high CPC atudents appear to have an advantage 
over the low CPC students. More than twice as many A's and 
B'a were obtained by the high CPC atudents vith about a fourth 
leas O's and F's on the first test. Stated in terms of mean 
grades, the high CPC atudenta scored about 5H points better on 
the 40-ltem test. Table 2 ahows. however, that It is possible 
for an equal number of high and low CPC students to pass the 
course. . We should note, never the lesss , that the chances of 
failing are proportionately greater for the low CPC students. 

11 
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that i8, (ttudenctt with CPC scores of < A. 00. As Cor the 
criterion Rsts, tliey appear to benefit the low CPC students 
more than the high CPC students when an additional point can 
be earned through achieving a grade of A or B. Oebpite this 
finding, the criterion tests are probably equally 6S helpful 
to both groups of students by encouraging them to study and 
providing ihen feedback. The retests are also especially bene** 
flcial to the low 'JPC students^ as Indicated by the data. Over- 
all;' low CPC appears to place a limitation on the quantity of 

» 

information which can be processed at one time, and it may 
affect the final achievement of these students. More than 
likely, the students need more rehearsal time and greater re* 
liaoce on study strategies. With the successful application 
of the chunking method of teaching and studying, however, the 
low CPC students appear to be able to equal the passing rates 
of the high CPC students. 

To summarise, the criterion tests and unt>t retests do make 
positive contributions to the chunking method of teaching and 
studying, and consequently, they do add to the overall success 
rates of the students. 
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Table 1. M«tantt and Standard Dtsv la t ionii on Immediate and Delayjed 
Pusttests tor Retetit and No>R(>te«it Croups* 

1 



Groups 



Rates t 



Immediate Posttest 



Mean: A. 87 



SD: 



1.16 



Delayed Posttest 



Meant 4.23 
SD: 1.18 



No^Re tes t 



Mean: 5.88 
SD: .84 



Mean: 4.16 



SD: 



1.12 
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Table 2. Final Grade D istr ibut iona 



Cognitive Froct:8i>ing 
Capac ity 



A & B Grades C Grade D 4 F Grades 



High 


83Z 


102 


72 




. hddlua 


592 


262 


152 




Low 


> 




142 
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